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[11*112 ] MiB^'5^«£^**ifriBflii^^«i:W^ 
mS.-m.A ] MiaM<7)mftB;^f'5X^t;ffii; LT*g3 0% 

.im&mi'5 >• ^- y r? fcti*^; i 

0 U -fea-zP^Mt: 5 ~ 1 0 ^i-ST«^!tta-r ^ i i: 

ftia, m<m^Mt^mmi^-^Lx^^ztt:mmb 

[000 1 ] 

^immzm-t6h<^x\ x ^Mi^mumtim^^^i^h 
^^^^-w^i^(^m^m>'Mcoi^m^^bmm^mi,zm 



[0002] 

mi,zxii^-^^ V ^mixh h ^ xtc < . mmcoMmi^z 
mtxuhmmmm^'^^m^m<r>^i,zi:,imt $ 
tirv^s. ttz^ i:.h(7)msmiz}-iy^xi,^iii&9y°o 
f^yM.(7mnmjbLx. ^commm^m^tix^^ 

[0003] mmMmfmm^%-^(m%\i. smith (i 

952, v)^-i)t)K mTiznhxmmummm^hhh^ti 

fzy^)'^'a—)V (Polge et al.. 1949) SrfflV^T'^-^-^ 

m^mwM(Dfzi>b\,zm^Lx 0 1 Lfzmmi>zmth 

fz. L*^L. Whittingham et al. (1972) tWilmut (19 

72) {±^nmjA3tLT. yu-i^u~)utdi-^mm.tim 
utfz>'y(i')ux)i'y ^^-^v^mmummwt txm 
v^r. mwrn^mizj: -^xmrn^^Lfz-?^ xmmm^ 
mts^'^^mii^-t^tin^Lfz. zc^^mtrmm 
iz , mfimmnm-mmmzm-t i> m^itmrniz^im-ii: 

fz (y-yh: miW, 1978; 1973; \^mtm 

m. 1974a, b;Whittinghain, 1975; ^-V^: Bank & Ma 
urer, 1974; Whittingham & Adams, 1976; Tsunoda & 

Sugie, 1977) „ 

[0004] m^Xii. b>yi^'(Willadsen et al . , 197 
4; Schwier et al., 1990)^3 j;t^'-^^(Bilton & Moor, 
1976a) COffe, Wti^v-tCfcViTti. Wilmut & Rowson (1 

973) t J: s »^com]m<Dm^mk. i^^m^^mm^t^ 
wst LfzMwmmmmmm^<^mmtmz. ffi^^ji 
mm^:^^^'y^>fiimcomo^^^mmc^)rzisb. &c/) 

t^S^ltZ'ffhtLfz (Wilton S Moor, 1976b; Willadsen e 
t al., 1976; Leibo & Mazur, 1978; Trounsonet al . , 
1978; Willadsen, 1980; Niemann et al., 1982; Renard 
et al., 1982; Leibo, 1983,1984, 1986a, b, 1988; 
Renard & Heyman, 1983; Chupin et al . , 1984; Massip 
& Van Der Zwalmen, 1984; Suzuki et al.,1990; Niema 
nn, 1991), 

[00 0 5] ^comm. m^xu. mcDm^u^mi 
(4, mfimco^^i^^mmm^zi3\^x i,!K<m\>^t,ti^ 
mw^^mit^^-ofz. :i<Dfz!sb. ^i^m<^m.mm^\±m: 
mm^ tLx. §^.tc.ft< Ltzmm^mm 
u^^mm-^^ftu& 19 T-^ < . ^aa=j ^ h u 

!^a±(om&mz-i^mmm^m^(oxi&i&m^iicom 
^mcommziimm^yi^^f^c^mm: k'izm:iz^j:mcom 
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[0006] :itil,zML. Luyet (1937) J; '')ffing$^ 

K) )ff^Mt^'^ximmm'&mTm^-t^:fjmx\ mm 

i^tl'^ti^'yfziluyet, 1966; Rapatz et al . , 1966; Fah 
y et al.,1984; Fahy, 1988). t5&^L. ft?«^<7)iS*Sf* 
mmMt:m^^^^tlZj:K). mamm (Grout & Hensha 
w, 1978)^M!SM (James, 1980)tCijV^T<?);^'5^-ft; 
U^crt^mzm^. Rail & Fahy (1985)«±V>X8M 

;^?'5X'ft;^ft#<7)^]ajW^'Sheffen etal. (1986)tCj:-5T 

(rF^>,1966; HSt^IBB, 1987; fji^^. 1987; Ka 
sai et al., 1990) ^ y ••/ h (Konoet al., 1988; Is 
chenko et al., 1992; Nakamichi et al., 1993) . 
tf^' (Kobayashi et al., 1990; Smorag et al.; 198 
9, Smorag & Gadja, 1991;Kasaiet al., 1992; Papis et 

al., 1993) , tfZ. mSTltt.y>' (Schwieretal.,1 
990) . r'":^' (Yoshino et al., 1993; Kobayashi et a 
1., 1994; Dobrinsky & Johnson, 1994) l,Zi5i^X . H 

[0007] '^i/tCfcV^TtiMassip et al . (1986) ifi^ 
Sheffenetal. (1986) (^-^^ :KX<7:>W&.^)xMLX . 

§*^"fgffi§tl-f^(Massip et al. , 1986; SMt:>, 1990; 
Van Der Zwalmen et al., 1989) , ^fzi&.^^ #:3'hSW 

^^mMm^zii\.^x hm.mhx% tzW9V'S:n^miizii 

l^Tfi:, Kuwayaraa et al.(1992) Mli^M'^Zii^.-^Xmiiy 

xc^mT-m\<mwik. nm^z^\ 7x-ft«ffOR!£rjji^j 

iiim^^flX\i-^h (Tachikawa et al, 1994), 
[0008] •>>-<O#:5'hSltK<50Sfi'K-c7)*iSftjc^*ffl 

mt^^mc'immtmxhh . m'm^mxi.±tx'^z. 
mmm^mmk. *s*s?t\ hh^^ixhn-nx-w^ 
^M^->izwm-t:i>m.mwmmhi^-^imm^mm 

*^fflV^A>tl.TV^^ (Leibo 1983; Renard & Heymann,198 
3; Massip & Van Der Zwalmen 1984; VoelkelS Hu, 199 

2a. b) ty. )^yx^tim LfzM^zii\^x i.mmwmi'^ 
mt^^muxmmm^j:^mcomALti'j^^mx-h:i. . 

[0009] Kuwayama et al . ( 1994) {±X h O— 1*1 

x\ :(fyximi,zmmLfz^mRizxK). mmm. e*^ 



nhtt. mcom^^izxtmrnx^cn^mm^^^rLX 
'.'^htiK -m^mmi^u^j\^xii. m^mxu^Lfz 

i}^^^umm-^~'. i^i^mmmxim^miz t. ^ ^nx 

zti^ coB^zm Lfz^m::^yxim^m<7:>mm^im 

xhh. t.fz. m\,z9:mm<^mT\z-^\\x\i.. wm\,zii 

stff V ^ . ^(Ty.mmH'^mz-m t.'^x\^h\,z\,^i^ 

wmm-'iko^^-miu t^n'^htixa h-r . t. tzHy 

X\YJm-^m\-^X +^^mMlin ^nX\^^X\-^ (Haman 
o et al. 1992, Kuchenmei ster & KuMayama, 1996) , 
[0010] Marti no (1996) ^fli^MSMffl^'J -y ¥^ 

fflvv m'j^-itttz^y ximt t hi,zm^immmi^m 

ifz. Vajta et aUi^^^mMMLX 

? I S . MM < WS" LfzO. 25iiil TyX^'-/^Xhu—{Ope 
n Pulled Straw:OPS) 2rffll->T, M^-^A.fzd'^McO:^'y 

x^m^mmmi^mmizMii-^^x^m-h ^ 1 1 j; o 

:^'yMmmm^^^nfz. tt-v^j::^^'^. mirth 
iz}%fflmw.i^mmizmm^^^:mfi^-^^fzib. ^^ ju 
xmmcofmm^h >o ^m^ti^zim^ ^^^z^ v 

L<. itL{±ops a;-fi>i5i«, m£mz^^^x-o.25^\ 
xv^-mizmm. m.-^fifz^i^mmMi<^mf. jia 
i^xfi^^nm-thcriimm.xh ^ . ifi^jco^s-cii 
w^f.zm\^tzm-m^^<Dt. t.^m^zm\^hmm^mitT- 

-m(n^^^i-mz§rmMm^^^h'Smm-h h tiK 
"^co^mt^-^tfzm^^tLX^-^^^-^. 

[0011] 

iWMim^kt^ ot^^mm] ^WRi^±mco^ o 
mm^.^zm?f-x^j:^K-f^h<r>x\ ^(n^mi. m^'^ 

mtfz{±mTim.mm.imm^zmm^^h ; t =5r< . « 

t<7)x%h uwjm^m^-th ^t^zhh. 

[0012] tfz. ^wn(r>m<r>m'ili. m.'Pi.<r>:^'y 

ximxm^^'^Lfzmt.fzt.im^^'^mi^zij^'^m^^^ 
L^x-h-t^mmM-thnm^^^h izh 

[ 0 0 13] tfz. :^mM<7:)m!^sm±M'J'-&cr,y9'yx 

^tm.xmmu^Lrz&tfzimi'immmm&^z^ 
izt^-:)m^^^^m^mmL^^-¥i^mm^mi-i.yf£?:m 
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[00 14] 

[0015] zfiizx D . Mtfzim^im$i^fifzm. 

:^-^^mmi,zm^^tihto^titim^\ ttz. wp-m.cD:^' 

^fz\m^(o^^m^'m<m^-t^ z. t j&^T-i § „ 
[0 0 16] mt.h<i,t. HfrlB:^rffitci>i^T, ;^f5X'ft; 
?gc73S^Hul5fli^ ^^iilPi^ 1 miz-^^ 0.5/^1 mTh 

^m-thc^^iz^'jf'Q-hhb^izm'ymxhht^!^. 
Mm.<mmmm:mAfz\,mT(n^^^^^< im 

[0 0 17] %fz. »S t<{±, MiES-ffitc*3V^T. <S 

^^^wmm^\,zmmi.fz\m'^^^kX'm^^mK 

iM>-A-^'a-x^ mmm izmn l tz mm\i<^:^' 5 x 

Tt,?SSrfflV i i; f * ^ 0 i tUzX D . Et^^#^S:S 
[0 0 19] tfz. mtKtti, mti1jmi,zti\-^X , Wi 

[0 0 20] tfz. MtKlt. mtmc'Mmfjmi^zii 

/p^^ffitc 5—10 "^mw-mmmth ztxh^. ^ ftt^ 

[ 0 0 2 1 ] s j^^. if ^ L < a, frf2OT^^«#^ffi(; 
s-*?j2 o%x.^uy:fv^~fvm-miz5—i o^^^m 

mizmm-t^m-^^zm^x$^^<7)±^m^'Si^^ ^tif 
x^ h . 

[ 0 0 2 2 ] tfc. ■^wmz\%h-mm'm.fz\m'i-<rm 



lEE t-fzim^f-om^t^ mm^M-t hzhxhh. i n 
[ 0 0 2 3 ] s if s t<(i. [i«#ttffltciifria^o^ 

L . 3 3 °Q.7m. 3 9 °C<^?a7ic4'ta}« LT tfriBK* fz\t 
[0024] 

-t h . ^9mxw^u.mzm \^Sofih m^R.uBcr>mm 
a^w^L^v^ an**. :^mmit. ^i^. y^. 
m^.z'^m.^ixh'^^^-mmtm. ^ ^.ttib h ^-^^tz 
h^n>h mimmzmmii^^x h h . 
[0025] WiU^mzmv^h^mm-mt^mnmm 

^a-y^^s--fT;i^>5ri;\ \w^m.m^<r>mi-\zmt. n 
gu ^ ^mx % h mm:^ixm ^ij-^K^^i, c^x h mmt^-^ 
mxhh. 

[00 26] :^'yx4\:.m.i>i.ztLtx<,zmm^riX\-^^^ 

y;<f-;kX;l^;^-9->f H (DMSO) . az^l^Vj/U 3— /P-, 
X^A—^u—X^ hUrwi—X^ 3— ^K'Jx 

m'^mxh h tiK ^mn<^-fimzii\^xm'!:i>z-o\ -^xa 
■^xx-^w-f^ja—ivt iM i^:i.~9u—x^mmm 
izmwLfz^m^cn^^xim. m^f-xiuoi cox^^ 

ij''yx-\Y:mztiv^xm.i:ym^ ^'ii^mm ^tih. 

[00 27] 9^^iixma:^yxim\,zmmthm. 
h^-b- ^>^mMMzmm.<r>mmm^m.mum^w 

D , i 0 ft ^ ^ i: fM^Xh h , 

y n-;P?§?St3. KS:15%x^^ U 

10%^ y -fe a-/W§|gtc 5 ^x^'-^LlQ^Wm Lxm\^ 

WSPfe'OKfc I ^{±l0^T-ii:3O5: V ^ L33'Cc7)S®TTfi 
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[0 0 28] dif. mci'-Aco:^^:^itmtmii^tti 

tii;:^ ^tim^lii^. ^WMTiiZti^ iX'^^f3rjf 

^MO;^?'9x-ft;MT-51Slfi':)^:^tc-aM^-g> Z t X\ 
Z(D:^'^7.itmi>i^<Xi,0 . 5/il ( -^^f Cf 'J •/ h 

^mt^zb:f)^^^^-^xoiz-thztx-h^. zcom. 
trmttb. ^^Mmc^m^mmtmrLx. 

[00 29] ^wM^zto^-^xmrnrnmizm^ttzmi 

l^t3 6^rV^t7cm (0.25mlX hn-co*!-^. 150 —175 

ui mm.) <mm^ (10% mmm. 0.5 m^-^-^o- 
x^mmLfzmmm) :^yj^^m3Hzj:^i^^Lxi3 

^ L T ^> X h D & » & -1. V-iJi:® j; ^^ A 

[0030] m.mmmm:^hn~^m\'^^j:\'^tf^ xit 



t Lxmrnm^zmv^^^ zbti^n\^xhh. 

[00 3 1 ] mm^w&mxvu-^m^^fz:^'^ xim 

(i38T;ios7j<Kx b u~'^mmLxmt-fz\m^<^^ 

^MifL. ^i^\,zmM'MS.^m^hfzi^, xh^-<r)m 

1 0 '?■c*lR^^^o^Ft•^&^£Jtt"■l. . <'k\^xxvu- 

[00 32] <wm^m> 
mm 1 m.'mwm\zxh'^MMm.co^''7Xium ■. 
<mmt:Hm>^i<zi±nm^z%'^X'^\iiLfz\i^yi m 

»B=DayO) C^\m^^mm:mv^fz. KiTilfS (25 
%x^^>'i?"ij3— 3mg/inl ;K'J ^ -/l/b°cr U K 
y ; PVP M.W. 40000 . asjDPBS ) tClO^^HaMt*. 
X^m. (25%i^P->'i7"yrj-;P. 20%j^j!.-^'n- 
X. 20%PVP ^JtlPBS ) [Z^iXL fz. ff'yXimnX 

■.m:m.^bnm\zxvu-t^(r>25ui o 

iz^h^i^mz (I12#ES) „ ||,®^[i:i t 2(i:Xho-^ 

s^stMAf*, is#:a»tcf5A LTK^j^ai um L 

?a7f<4'-cio#rBiigh d LxmmL. ^mm (io%smp 
n, o.5M>-A-i?'a-x. ) t« 

^zmmmLx im^x-mm^zmmhtz (ii3#{f3) . 
mm. 1 o:^-csfi«? Li^c o 

[00 33] «IS^tta«C0#f?^*t^c^HiJ±?5fe^f tgffi 
(10%^^JflL?fasJPTCM 19 9) -C-2[1I^#L, |S|t$ttti 
TlB£JH)iamS^:c7)St$«^38.5'C. 5%C02 , 95%^ 

[0 0 34] <JgSi:#^> 
[Iftl] 

® '^-IBE 0 ^ # tS 43 J: <S r ^® 













1 






3 0 


17 (5 6. 7 ) 


2 






3 3 


2 5 ( 7 U • 8 ) 


3 






3 8 


11 (ii 8 * 9 ) 



%Hgo:^rajTl±l^e*i^:fja«^.^|x i (56. 
7%) tc^^T, mMi,z^^^t^^±.LXV^^. 
[0035] \iy±.<r)m^ii^h . MA-^Wmzi: y)ii^x 



\tmf^fi . mm.^zwM,^fzi\m±^mmMm,zY\f<. 

tf-^m^fthzhfmhti^htii'ifz. t.fz. m^w& 
izxomi^ Lfzmmu^-m^x'Mmiz'^ ozt *w 
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[0 0 3 6] ^i^2 

x:x^b . 1 mzit 

[0 0 3 7] mms 

[0038] ■^mi,zm':>xm\-x-i'^^iiiLfz^>mmm^ 

fz. m^-^xxh^-comiAmi:n'h. ^<mi>^bx 
xhx:j~\f^co^m^M-^Lxmmummm<7)mi^n'^ 
rz. mmi. m^mmi bmmiz2A\s^rstmLx±^^ 

i'n&Lfz. ^cj3, ^^'^X-itmiiZltSOl EG, IM i^zL— 
^n~xiiJ:V^2Q%csi'SMLfzPBS im^-^fz. 

[0039] ^w.umc^Mm\Kb Lx . mi-^^^mtm 
^fitzmm 1 2 m.iDj}mxmi:;^'^xitimL. fe# 

m^itnLfz. f =5r;b*>, Mimmizy^yX'itimm. 

xhu-\f^i,z3Tcmimim3\. ^^xitm^i^-^^^ 

zb^z^^)Mm. ^m^rn-^fz. 

[0040] ^fz. hn— |*I#f^ffi (Kuwayaraa 

et al. 1994) tcj; DK^^^X-ftftff, MB?, #S?, 

M 1 co^yJ^fHX:^'yX-itmf^ivfzUi^M^lO^J 

^yHmmfMrnm-Th >i t i d 2 msxmm Lfz 



^(iyX'ltmbm^mii^-^^iy^^Zb^zJ: K>xhvi- 

\^miin'yfz. m^m. m^.mmi bmmiz2A\^m 
mmLx^^^^m^Lfz. 

[004 1 ] <mW:>^m. •r^:b*>«ii'-§4T«Sr^' 

yximmk. xhn~^immmi)^h-i^yi<izm.m&x 
Lxmm^^fs^^j: 1 m^mim^^fz^izm^x i> . 

mmi<D^wmmm<^m^^^^m^m^jti (97.7%, 42/ 

43 vs 97. ex. 41/42) , fi^i'-^*<$*S&>O^Xbn-p^« 
mzmmx § ^ j&^bj 1 ^ . 
[0042] tfz. m^<7)Xnh—P^^W.mX'cr)^^ 

«92.3%(24/26) b. ^Mmi>i^x^-^i,cr,cn^mb]:\ML 

xiSivrnxh-^fz. ^^izmmitcotrnxn. m^mx 
ammmtf^ 2 mm<^Mmm^im b-t^zb. m^zmm 

commx'r -v rxi:i^m^{z\mr^x v n- ^jfca-r 
if. Mmwrnza^^xii^crns^m. (ms.) mmtmm 

mz-sm(nmmm\,z\tw^mbt£hif. mw^m^(r>x 

V X3~^mm^7\<.^^m^xmm^hi^mx\i^<7yi. d 
^j:mm\m^L^j:^-^fz^. xy)mmm^j:^mxh^b^ 

[0043] 

^xiiy x\Y^m--th i b ifix% . mmk<n>m\ 

mzx.'o. -mmmiii.vfmm%mx<rymmti:\y 
^)vxamn-)f^t^b ^ -s. . » t mmmzmWi § ii-c v ^ 

[HffitOffi^^rlMBJ] 

imi] mmm 1 c^m^^^x^iit^^-riSHBiii. 
[02] mmm2a)mmijmiT.mimz^^mmm. 
[El 3] ^siii:3c7)iji»:^r-s^xgwc^t-lKH(iEi, 



[01] 



[02] 




-wmi 
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